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© Vehicle door and a method for Hs assembly. 


[57) The door framework has a central structural cross 
member (10) and is open on its external face, whereby it is 
possible to have access to the auxiliary closure means 
(window winding unit (5. 5'); lock (12), hinges (11), etc.) 
mounted in the body (2) of the door from the exterior. The 
checking of the correct operation of the auxiliary closure 
means and their final fixing may thus be carried out even 
after the structure of the door (1) has already been mounted 
on the vehicle body, possibly on the body assembly line and 
with the door closed. The assembly of the door is ther 
completed by the application of a panel (8) to the outer face 
of the door itself to close the access aperture or apertures t( 
the interior of the body of the door. 
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Vehicle door and a method for its assembly 
The present invention relates to doors for vehicle 
bodies and relates in particular to a door comprising a 
body for hinging to the fixed part of the body with an 
end edge facing upwardly and with an outer face facing 
outwardly of the body, in which the body houses 
accessory closure means such as a movable window with 
its operating and guide devices (window winder, guides, 
weather strips, etc.) and a lock with its opening device 

According to a conventional solution, generally used in 
the motor vehicle .industry, the body of the door, is 
completely closed on its outer face by a metal sheet 
forming an integral part of the door structure. 

The accessory closure elements or means are then 
mounted on the body of the door from the interior which 
is then closed by the application thereto of a covering 

* * 4 * . 

panel . 

r . • 

This solution is not very practical/ particularly with 
regard to the operations of assembly, adjustment and 
checking of the accessory closure elements. 

m 

* * 

In particular, when it is desired to carry out the 
checking and adjustment on line, that is, after the 
door has already been mounted on the fixed part of the 
body, it is necessary to work from inside the door 
after it has been opened. In many cases, this requires 
the employee to carry out the checking and testing from 
within the passenger compartment of the vehicle with 
the consequent increase in manufacturing times. 

* * 

Another disadvantage which may be encountered later 

* 1 ' -4 „ 

t 

during the everyday use of the vehicle is due to the 
fact that, in order to .remedy a breakdown or any 
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functional problem found in the window winders or locks 
of the door, it is generally necessary to remove the 
covering panel applied to the inner face of the door. 
This is very difficult in many cases when account is 
taken of the fact that, as well as an arm rest and the 
handle for operating the window winders, accessories 
such as the ashtray, the loudspeakers of sound 
reproduction systems, etc. are frequently mounted on 
this panel. 

The object of the present invention is to provide a 

t * » 

remedy for these problems . 

According to the present invention, this object is 
achieved by virtue of a door of the aforesaid type, 
characterised in that it includes:. 

- a framework defining at least one aperture in 
the outer face of the . body for access to the interior 

m ► 

of the body itself, and 

- at least one panel which can be applied to the 
outer face to close the at least one aperture. 

In other words, in the door of the invention, the outer 
face of the body of the door itself (that is, its lower 
part) has apertures which allow access to the window 
winding device and the lock from the exterior of the 
door . These access apertures may then be closed upon 
completion of the assembly of the door by the location 
of a panel, normally of plastics, material, so as to 
cover them. 

• * 

Preferably, the outer face of the body of the door is 
open for a substantial part of its extent. Thus, the 
insertion into the body of the pre-assembled complete 
subassemblies (for example, the subassembly constituted 
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by the window, its guides and weather strips and the 
window winding device) can easily be inserted without 
the need to impart complex overturning movements to 
these subassemblies. 

The present invention also relates to a method for 
assembling a door. having the characteristics specified 
above. The method is characterised in that it 
includes, in order, the steps of: 

- placing accessory closure means within the body 
of the door, the at least one panel being kept 
substantially separate from the framework, 

- checking that the accessory closure means are 
located correctly within the body of the door through 
the at least one access aperture, and 

- applying the at least one panel to close the at 
least one access aperture. 

In other words, the assembly of the door according to 
the invention, including .the checking and final fixing 
of the auxiliary closure means, is achieved with a 
possibility of access to the interior of the body of 
the door through the apertures provided in the outer 
face being preserved until the last moment. The 
operations of checking, testing and final fixing of the 
accessory closure means may thus be carried out on a 
door already mounted on the fixed part of the body with 
the door itself closed. The panel which closes the 
apertures provided in the outer; face of the door is 
then applied, thus completing the assembly of the door, 
only after the correct operation of , all the parts of 
the door itself has been checked. . 

Similarly, the operations of maintenance and repair of 
the accessory closure means may be carried out from the 
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outer side of the door, the pan 1 applied to cov r th m 
being r moved temporarily, without the ne d to remove 
th panel applied to the inner face, with the 
accessories (arm rest, ashtray, loudspeaker) mounted on 

it. 


ibed purely by way of 
reference to the ai 


The invention will now be 
non-limiting example with 
drawings, in which: 


Figure 1 is an exploded perspective view of the 
structure of a door according to the invention, 

■ ■ * 

Figure 2 illustrates a possible variant of the door 
according to the invention, with reference to only one 
of the parts illustrated in Figure 1, and 

Figures 3 to 5 illustrate schematically several phases 
in the assembly of a door according to the invention. 

* ■ 

in the drawings a vehicle door is generally indicated 
1. in the 'example illustrated, one is concerned 
particularly with a front left-hand door of a motor 


The door 1 can be seen to comprise essentially three 
basic constituent units , namely : 

- a body 2 constituting the lower part of the door 
framework and intended to be hinged to the -fixed" 
part of the car body in correspondence with a front 
edge 3, with an upper- end edge 4 facing upwardly, 

. - a window unit 5 comprising a window 6 which can 
slide generally vertically through the edge 4 as a 
result of a driving force exerted by means of a window 
winding device 7, and 
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- an external covering panel 8 the characteristics 

and functions of which will be better explained below. 

• ■■ * 

The body 2, which is usually made from pressed sheet 
metal , can be seen to include an outer frame 9 which is 
approximately rectangular in shape and a cross member 
1Q which extends generally parallel to the direction of 
the upper end edge 4. The cross member 10, to which 
the frame 9 is welded,, constitutes the supporting 
structure proper of the body 2, while the function of 
the frame 9 is essentially that of forming an outer 
abutment surface and support member for the outer panel 
8 and any internal finishing panel (not illustrated) 
with its accessories. The frame 9 and the cross member 
10 together define a lattice structure which defines 
the interior of. the body 2. More particularly, the 
side of the structure which is intended to define the 
outer face of the body 2 (that is, the face facing 
outwardly of the body) is completely open so as to 
allow access to the .interior of the body 2, as shown 
schematically at 9' in the drawings. 

Hinges 11, which enable the door to be connected to the 
vehicle body, are fixed to the body 2 by members, such 
as screws, which achieve. a ; force-transmitting 
relationship with a front flange 10' of the cross 
member 10 . 

. * i i 

This arrangement of the hinges 11 usually allows the 
reinforcing member for the zone of attachment of the 
hinges which is present in doors currently in 
production to be eliminated. 

Still on the cross member 10, at its end opposite the 
hinges 11, there is mounted the lock 12 which controls 
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the closing of the door 1. 02433 

More particularly, the lock 12 must be operable either 
by a lever 13 located on the inner face of the door 
(that is, the fac intended to face inwardly of the 
passenger compartment) or by an operating block* 14 
which projects from the body of the door 2 on its other 
face, that is, the outer face of the door. 

the window unit 5 to which Figure 1 refers is of the 
"open-top" type, that is, of the type in which the 
movement of the window 6 occurs along guides 15 located 
entirely within the body 2. This latter has, in the 
embodiment illustrated, a front portion 2a which 
extends slightly above the upper edge 4. 

in the mounting of "open-topped" windows, used for 
preference in sports cars, the part of the door which 
projects outwardly and above the body 2 , for a height 
which can be varied selectively by means of the window 
winder 7, is constituted solely by the window 6. 

• •* 

* • . »- .** 

t * * 

• / 

In the embodiment to which Figure 2 refers, a window 
unit 5' is mounted on the door in which the movement of 
the window 6 is achieved, as a result of the operating 
force exerted through the window winding device 7, 
along guides 15' which also extend from the body 2 so 
as to form a portal or arcuate guide structure 16 which 
protects the part of the window projecting from the 
body 2 as a result of the sliding of the window 6 
itself through the upper edge 4. 

In both embodiments, the window unit 5, 5* (which, 
together with the lock 12, constitutes the "accessory 
closure means" referred to in the claims below) has an 
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associated weather strip located in correspondence with 
the upper end edge 4 of the body 2. 

The weather strip (currently called a glass-scraping 
seal) has the function of preventing the window 6 from 
carrying drops of water and dirt particles deposited 
thereon into the body 2 during its lowering into the 
body 2. 

In the door according to the invention, the weather 
strip is constituted by two lip members 17 and 18 which 
extend parallel to each other along the upper edge 4 of 
the body 2 on opposite sides of the plane of sliding of 
the window 6. 

More particularly, the inner member 17, intended to 
cooperate with the inner face of the window 6, is fixed 
to the body 2, while the outer lip member 18, intended 
to cooperate with the outer face of the window 6, is 
fixed to the panel 8. 

The fact that the outer face of "the 1 framework of the 
door is completely open enables the window unit 5, 5' 

» 

to be assembled automatically without the need to 
overturn this unit or subassembly by complex movements 
during its introduction into the body of the door. 

" ■ t 

As indicated above, the panel 8 is preferably 
constituted by a shaped body of moulded plastics 
material, which is generally flati It may usefully be 
provided with a stiffening member 19 located in its 
upper region, that is, the region intended to be 
applied so as to cover the part of the body 2 adjacent 

4 

the end edge 4 . 
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The panel 8 has an aperture 20 through which the 
external operating block 14 of the lock 12 is 
accessible from outside the door. 

The panel 8 may be fitted to the body 2 in a generally 
snap-engaged configuration, for example, by making use 
of the resilient def ormability of its constituent 
material, and then fixed to the body 2 by screwing from 
the inner side of the door. 

in the embodiment referred to in Figures 3 to 5, the 
method of the invention provides for the initial 
pre-assembly of the door 1, the lock 12 and the window 
unit (in the embodiment illustrated, the window unit 5' 
of Figure 2) being located on the body 2 and the panel 
8 being kept substantially separate from the door. 

In these conditions, the whole of the body 2 is easily 
accessible even from the outer face of -the door. 

This means that, even after the application to the body 
2 of any internal panel (not illustrated) with its 
accessories, including the handle for operating the 
window winder 7, it is still possible to check the lock 
12 and the window unit 5'. 

More particularly, at least with regard to the lock 12, 
it is possible to fix the lock 12 itself to the cross 
member 10 by "tacking", while retaining the possibility 
of modifying the position of assembly if necessary and 
of carrying out the final fixing only after its correct 
position and operation have been checked. 

These checking operations (adjustment, final fixing, 
testing, etc.) may all be carried out from outside the 
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In particular, these operations may be carried out 
after the door 1 (with the exception of the panel 8) 
has already been mounted on the fixed part of the body 
C of a motor car and has been closed. This means that 
the checking operations can be carried out while the 
body C completed by the fitting of the door 1 advances 
along an assembly line (as shown schematically in 
Figure 4) without the need to open the door 1. 

Finally , once the operations have been finished , the 
panel 8 can be applied so as to cover the outer face of 
the door, completing the assembly of the door (Figure 
5). 

In particular, the possibility is envisaged of carrying 
out a fine adjustment (setting) of the position of the 
panel 8 after it has been applied to close the outer 
face of the door. For example, the block 14 of the 
door lock may be surrounded by a bellows seal which 
ensures its sealing around the corresponding aperture 
20 provided in the panel 8* This latter is finally 
fixed to the framework of the door by screws. 


r 

■ » 
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1 a door for vehicle bodies, comprising a body (2) 
for hinging to the fixed part of the body CO with an 
end edge (4) facing upwardly and with an outer face 
facing outwardly of the body CO, in which the body 
(2) houses accessory closure means (5; 5', 12), 
characterised in that it comprises: 

- a framework (9, 10) defining at least one 
aperture C9') in the outer face of the body C2) for 
access to the interior of the body (2) itself, and 

- at least one panel (8) which can be applied to 
the outer face to close the at least one aperture C9' , 

10' ).. * . . 

2 A door according to Claim 1, characterised in that 
the at least one aperture (9«) extends over at least a 
substantial part of the outer face of the body (2) of 
the door • 

3 a door according to Claim 1 or Claim 2, 
characterised in that the at least . one panel (8) is of 

•plastics material. 

4 a door according to any one of Claims 1 to 3, 
characterised in that the accessory closure means 
comprise a window unit C5) having a window (6) which 
has . two opposing faces and is slidingly movable 
through the end edge (4), and carrying associated guide 
m eans CIS) for guiding the movement of the window (6 
and intended to be housed entirely within the body (2) 
of the door ( 1) . 

5 a door according to any one of Claims 1 to 3 , 
characterised in that the accessory closure means 
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comprise a window unit (5 1 ) having a window (6) which 
has two opposite faces and is siidingly movable 
through the end edge (4), and carrying associated guide 
means (15 1 ) for guiding the movement of the window (6) 
and intended to extend both inside and outside the body 
(2) of the door (1) so as to define a frame (16) for 
protecting and guiding the window (4). 

6. A door according to Claim 4 or Claim 5, 
characterised in that it includes a weather strip (17 , 
18) located around the end edge (4) and constituted by 
two lip members (17, 18), each of which can cooperate 
with a respective opposite face of the window (6)/ and 
in that the lip members (17, 18) are fixed to the 
framework (9, 10) and to the at least one panel (8), 
respectively. 

7. A door according to any one of Claims 1 to 6 , 
characterised in that the framework (9, 10) includes a 

■ ^ • * 

central structural cross member (10) extending 

* - 

substantially parallel to the end edge. . 

* 1 m * 

* * 

8. A door according to Claim 7, characterised in that 
the accessory closure means include a; lock (12) mounted 
on the central cross member (10). 

9. A door according to Claim 7 or Claim 8, 
characterised in that it includes means (11) for 
hinging to the fixed part of the body (C) and 
associated with the central cross member (10) in a 

force-transmitting relationship.' 

■ 

-.*■:- 

10. A method for assembling a door according to any 
one of Claims 1 to 9, characterised in that it 
includes, in order , the steps of: 
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- placing accessory closure means (5; 5», 12) 
within the body (2) of the door (1), the at least one 
panel (8) being kept ; substantially separate from the 

framework (9, 10), 

- checking that the accessory closure means (5, 
5', 12) are located correctly within the body (2) of 
the door (1) through the at least one access aperture 

(9« ) r and , 

- applying the at least one panel (8) to close the 

at least one access aperture (9 * ) . 

11. A method according to Claim 10, characterised in 
that the door (1) is hinged to the fixed part of the 
body (C) of the vehicle before the checking of the 
correct disposition of the accessory closure means (5, 
5 . 12) within the body (2) of the door (1) through the 
at least one access aperture (9 1 )- 

* * * • 

" ' * • 

12. A method according to Claim 11, characterised in 
that the door (1) is closed against the fixed part of 
the body (C) of .the, vehicle before the checking of the 
correct disposition of the accessory closure means (5, 
5', 12) within the body (2) of the door (1) through the 
at least one access aperture (9 1 ) - . 

13. A method according to any one of claims 10 to 12, 
characterised in that at least one part (12) of the 
auxiliary closure means (5, 5', 12) is firmly fixed to 
the body of the door (12) after the checking of the 
correct disposition of the accessory closure means (5, 
5» , 12) within the body (2) of the door (1) through the 
at least one access aperture (9«) and before the 
application of the at least one panel (8) for closing 
the at least- one access aperture (9'). 
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© Vehicle door and a method for its assembly. 

© The door framework has a central structural cross 
member (10) and is open on its external face, whereby it is 
possible to have access to the auxiliary closure means 
(window winding unit (5, 5'), lock (12), hinges (11), etc.) 
mounted in the body' (2) of the door from the exterior. The 
checking of the correct operation of the auxiliary closure 
means and their final fixing may thus be carried out even 
after the structure of the door (1) has already been mounted 
on the vehicle body, possibly on the body assembly line and 
with the door closed. The assembly of the door is then com- 
pleted by the application of a panel (8) to the outer face of the 
door itself to close the access aperture or apertures to the 
interior of the body of the door. 
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